Abstract Deployment of sediment traps over a 12-month period has enabled investigation of the lateral variability of overbank deposition rates and particle size composition of deposited sediment across a frequently inundated flood plain section of the River Culm, southeast Devon, UK. Although a general exponential decrease in deposition rate and grain size with distance from the channel occurs, significant deviations from these trends are associated with the microtopography of the flood plain and secondary flow routes and, in particular, with ditches. The coarsest material and the greatest variability in deposition rates occur within a few metres of the channel. Similar trends are evident for mean particle size, percentage silt and clay, arithmetic sorting and skewness. These parameters also display substantial variation at the distal margins of the flood plain due to the presence of drainage ditches.
INTRODUCTION
Little attention has been given to the quantification of contemporary overbank deposition rates on flood plains. Most investigations of accretion rates have involved documentation of vertical accretion rates over longer time scales ranging from a few hundred to several thousand years (cf. Alexander & Prior, Open for discussion until 1 April 1999 1971; Ritter et al., 1973; Knox, 1989) . This lack of contemporary studies is, at least in part, a reflection of the inherent difficulties associated with measuring accurately the small quantities of sediment involved, and the spatially and temporally variable nature of such deposition. Some success with documenting contemporary and recent overbank deposition rates has, however, been achieved using a number of approaches. These include sediment traps (Lambert, 1986; Lambert & Walling, 1987; Simm, 1993; Asselman & Middelkoop, 1995) , estimates of conveyance losses along a flood plain reach (Walling et al., 1986) and measurements of the caesium-137 (e.g. Simm, 1995; Walling et al., 1996) and unsupported lead-210 content of sediment cores (e.g. . In addition to providing valuable information on the contemporary evolution of flood plain landforms, the study of contemporary overbank deposition is important in view of recent concern over the fate of contaminants transported through fluvial systems, notably agricultural and industrial pollutants, heavy metals (Macklin & Dowsett, 1986 ) and radionuclides (Walling & Bradley, 1989) , which are preferentially attached to fine particles which may be deposited on river flood plains. Flood plains can represent an important store or sink for suspended sediment and thus may represent a key component of the sediment budget of a drainage basin (cf. Marron, 1989) .
Attempts to obtain representative estimates of overbank deposition rates must take into account both lateral and downstream trends in rates of overbank deposition (e.g. Massikkanemi, 1985; Gretener & Strômquist, 1986; Walling & Bradley, 1989) and in sediment composition (e.g. Hughes & Lewin, 1982; Guccione, 1993) . However, such studies are limited in number. Early studies tended to adopt point sampling or focused on specific features, such as crevasse splays (e.g. Marriott, 1992) and on deposits associated with infrequent, high magnitude flood events (e.g. Brown, 1983) , whilst recent studies (e.g. Asselman & Middlekoop, 1995; Walling et al., 1996) have adopted a grid sampling approach. Measurements of lateral trends in overbank deposition (e.g. Hughes & Lewin, 1982) need to be made for rivers dominated by different sediment transport mechanisms, such as suspension load-dominated, mixed load, etc. These data can then be linked to the downstream trends in overbank deposition (e.g. Walling & Bradley, 1989) in order to obtain a representative estimate of the sediment budget of a flood plain.
This paper reports an investigation of lateral trends in contemporary overbank deposition of fine sediment on a lowland river flood plain. Relationships between distance from the channel and both deposition rate and sediment grain size are examined, and a preliminary attempt is made to identify the dominant factors controlling these relationships. Although use of a linear transect inevitably sacrifices spatial coverage, it enables a representative range of microtopographic features to be sampled and it is economical in the use of equipment and sampling time when studying individual storm events. Furthermore, it can prove a basis for validating models of in-channel/out-of-bank floodwater interaction (cf. Ervine & Ellis, 1987) and sediment transfer by advective processes (cf. James 1982; Pizzuto, 1986) .
THE STUDY SITE
The River Culm (Fig. 1) , a tributary of the River Exe in southeast Devon, was selected for the study because of the combination of regular overbank flooding (c. eight times per year) and the predominance of suspension load which promote overbank deposition of fine sediment along the flood plain of the lower valley. A site at Rewe (UK Ordnance Survey SX 947992) was identified for investigation because it displays a range of geomorphological features typical of a lowland river flood plain, e.g. breaches, vegetated levees, secondary flow routes, ditches, flood basins, etc., and it is free from artificial levees, which would confine flood waters. The site (Fig. 1) is situated close to a monitoring station (SX 945993) where water stage is continuously recorded and for which a multi-element discharge rating curve has been derived (Bates et al., 1992) . The channel is close to the valley side on the western (right) bank and the flood plain is, in consequence, of very limited extent on this side of the river. On the eastern (left) bank, however, the flood plain is much more extensive and is of the order of 350 m wide. The discontinuous levee is punctuated by several ditches tangential to the channel and by a downstream breach degraded by cattle entering the channel for watering. The shallow levee is well vegetated principally by weeds, brambles and trees, with a recent tree fall existing immediately upstream of a degraded breach. Two flood basins of irregular shape exist about 80 m from the channel and are fed by a shallow linear depression tangential to the channel. The downvalley flood plain gradient averages 0.0025 m iff 1 (2.54 m km 4 ) and the cross-flood plain gradient averages 0.0013 m m" 1 towards the channel. A typical inundation sequence is shown in Fig. 2 . A footbridge (A, Fig. 2 ) deflects some water onto the flood plain. The ditches (B, C and D, Fig. 2) , which define the perimeter of the field, transmit water by "reverse flow" from the channel to the middle sections of the flood plain during the rising limb of the hydrograph. This produces local spillage onto the flood plain (E). Once the breach downstream of the bridge is overtopped (F, Fig. 2 ), local ponding occurs, in particular via secondary flow routes (G). During moderate to large flood events, floodwater input is mainly from upstream via several low-lying breaches located above the footbridge. Internal breaches become operative at high water levels, leading to the filling and coalescence of flood basins (H). Following floodwater recession, isolated ponding in these depressions may persist for several days.
Inundation associated with a flood equivalent to the mean annual flood extends c. 150 m from the channel, whereas during a one-in-four-year event it may extend up to 250 m from the channel, with floodwater depths averaging approximately 0.2 and 0.4 m respectively on the flood plain, but of the order of only a few centimetres on the levee. at least one flood > 70 m 3 s '. Some floods occurred in relatively quick succession, resulting in compound hydrographs, but most were characterized by well-defined single peak hydrographs, with the floodwaters receding from the flood plain within 24 h. For the water year (1990) (1991) , rainfall was 886 mm (93% of the mean annual value for the period since 1964), runoff was 398 mm (75% of the long-term average) and the peak discharge recorded was 26.94 m 3 s"
1
. Apart from a wet March with a mean discharge of 5.7 m 3 s ' (113% of the mean monthly value for the period since 1964), the winter was relatively dry with monthly mean flows of between 1.39 and 2.23 m 3 s" 1 for October-March, representing generally less than 65% of the mean monthly statistics. In particular, the monthly mean flows for October and February were only 46 and 65%, respectively, of the long-term mean. Despite the relatively dry conditions, the study site at Re we was inundated on nine occasions. Rainfall during the winter field season of 1990-1991 was only just below the long-term average (about 95% of the long-term mean), apart from a dry February (51 mm, only 60% of the long-term mean). The disparity between rainfall and runoff reflects the fact that the catchment was recharging after a relatively dry summer period. The Culm predominantly transports suspended sediment with relatively little bedload. In-channel suspended sediment is typically 95% <63 urn and 70% <2 urn (Walling & Bradley, 1989) . Floes, with diameters of several millimetres, are evident during storm events, but concentrations typically do not exceed 1000 mgl" 1 . However, sediment conveyance losses of 2500 tyear 1 , representing 28% of the sediment load and deposited during flood plain inundation, are significant (Lambert & Walling, 1987) .
METHODOLOGY
Sediment traps, comprising plastic Astroturf mats (0.2 m x 0.35 m) composed of 1.5 cm plastic tufts attached to a pliable base (cf. Lambert & Walling, 1987) , were used to document contemporary sedimentation of overbank fines during individual flood events. Taking account of the likely spatial and temporal variability of overbank deposition and the inherent difficulties of quantifying slow vertical accretion rates, sediment traps were judged to be the most feasible and practical method of assessing localized rates of deposition during specific events. Astroturf mats would appear to be particularly suitable for this purpose because, firstly, they replicate the natural flood plain surface to a reasonable degree; secondly, they are able to document small quantities of sediment accumulation; thirdly, they enable individual storm events to be monitored; fourthly, they are both durable and easily portable; and finally, they enable the deposited sediment to be readily recovered for subsequent analysis of sediment characteristics. However, by collecting the sediment after each event it is not possible to study the potential effects of scour remobilization during subsequent flood events and therefore the longer-term net deposition. Sediment traps were adopted in preference to radiocaesium measurements, which provide a longer-term perspective (cf. Walling et al., 1996) , because such traps provide event-based information on contemporary rates of deposition and the lateral trends involved. Full discussions of the attributes and limitations of the use of such sediment traps are presented in Lambert (1986) and Simm (1993) .
A representative transect (SX 946 992 to SX 950 991) was selected. This site has a range of flood plain geomorphological features and has not been modified by dumping of soil or other waste. The transect comprised eighteen sediment traps placed at c. 10 m intervals and extended 150 m across the flood plain, in order to cover the inundation extent of the mean annual flood. The traps were installed at the same level as the surrounding grass sward by removing the sod beneath the trap and each mat was anchored to the ground by steel pegs. Some mats, especially those in muddy locations, were placed on a slightly larger polythene sheet providing a 5 cm border which reduced splash of soil particles from the adjacent flood plain surface. A single mat was used at sites judged likely to experience higher sedimentation rates, whereas two immediately adjacent mats were used for sites, such as topographic rises, which were likely to record lower rates of deposition, in order to provide sufficient sediment for analysis. Two or more traps were also employed where local variablility in deposition was expected due to, for instance, upstanding vegetation (cf. Simm, 1993) . The traps were installed when the flood plain was free of floodwater pondage, and their positions were accurately surveyed. They were visited and maintained on a regular weekly basis. Following a flood event, the mats were retrieved as soon as they emerged from the receding floodwaters and replaced by a duplicate set in order to permit sampling of flood events occurring in close succession. For transport to the laboratory, the mats were placed into individual plastic bags and carried vertically, in order to retain any sediment-charged water draining from the mat. Following sediment removal and thorough cleaning using a small hose, spray jet and scrubbing brush, the resulting sediment-water mixture was centrifuged in 1 litre bottles for at least 30 min, decanted and then freeze-dried. Estimates of deposition rates (g m~2) were obtained from the total dry weight of sediment retained on the mat and the area of the mat. Bulk density (g cm 3 ) was used to calculate the vertical accumulation rate. The organic fraction of each sample was removed using hydrogen peroxide. The mineral fraction of the remaining sample was chemically dispersed in a 0.4% sodium hexametaphosphate solution prior to analysis of the (ultimate) particle size distribution using a Malvern Mastersizer laser diffraction particle size analyser.
The inundation sequence (Fig. 2) for individual events was reconstructed from photographs and from surveying of ponded floodwater. The localized flattening and alignment of grass blades by overbank flows was useful in revealing flow directions.
RESULTS AND DISCUSSION

Lateral variation in overbank deposition rates
The total annual deposition documented along the study transect for the study period ranged from 2223 g nï 2 year 4 on the levee crest to 61 g m" 2 year 4 at 140 m distance from the channel ( Table 1) . The highest deposition rates were recorded near to the channel in the degraded breach (2315 g m" 2 year" 1 ). Deposition rates along the transect were highly variable, but the values documented were typically low, and the overall trend was primarily determined by distance from the channel. For instance, deposition rates on the flatter parts of the flood plain generally declined with distance from the channel (791 g m" 2 year" 1 at 15 m, 152 g m" 2 year" 1 at 80 m and 86 g m" 2 year" 1 at 150 m) ( Table 1) . Figure 3 (a) shows evidence of an exponential decrease (r = -0.89) in total deposition during the study period with distance from the channel. However, Fig. 3(a) represents only the general trend, since individual events ( Fig. 3(b) ) exhibited more variable behaviour. Amounts of deposition locally deviate from the exponential relationship ( Fig. 3(a) ) and reflect a number of possible controls. The relationship between overbank deposition rates and local mierotopography along the transect may be linked with the geomorphological features, thus permitting the general spatial pattern of deposition rates to be inferred. Enhanced deposition occurs in low-lying areas, namely in the breach (1 m) and in depressions (e.g. 20 m). Breach flow may locally increase deposition rates because of backponding and settling of sediment from floodwaters. However, scour by breach flows may result whenever significant water depths occur, especially when a breach has been degraded by cattle entering the river (1 m). Elevated parts of the transect, being the last to become inundated and the first areas to drain, evidence relatively little deposition. Negative deviations (Fig. 3(a) ) are also associated with flat areas (15-40 m) (Table 1) , which experience moderate water depths (up to 0.1 m) and a variable energy regime dependent upon discharge magnitude. Deposition rates are consistently higher in closed depressions than in those with an outlet. Closed depressions (for instance at 60 m) are characterized by moderate to high inundation depths (typically 0.2-0.3 m), retention pondage, and the stilling of floodwaters which promote together a positive deviation from the predicted annual deposition rate (Fig. 3(a) ). In contrast, open depressions (for instance at 20 m) experience some degree of throughflow. The increased flow velocities inhibit deposition and thus result in negative deviations. For similar reasons, large negative deviations (Fig. 3(a) ) are also associated with minor secondary routes for floodwater flowing across the flood plain, such as linear depressions (at 70 m) and, to a lesser extent, internal breaches. However, in the zone beyond 100 m from the channel, the Distance from channel (m) Fig. 3 Relationships between deposition rates and distance from the channel (a) for the total annual deposition and (b) for individual events.
positive deviations recorded ( Fig. 3(a) ) are associated with an open depression (120 m) linked to a ditch upstream (see Fig. 1 ) which feeds sediment-charged floodwater to low-lying areas at the rear of the flood plain, particularly during the early stages of a flood event.
Vegetation may also play an important role. For instance, fine sediment may be deposited as thick mud drapes on the flanks of the channel and on the levee crest due to the resistance trapping effects by upstanding vegetation, which is usually flattened or removed during the first flood event of the winter season. Also, trash lines stranded at overbank spillage points on the levee or at or near the outer extent of the floodwater inundation may also trap sediment.
Temporal variation in overbank deposition rates
Figure 3(b), summarized by Table 2 , illustrates the relationships between deposition amount and distance from the channel for individual flood events. Individual storm trends reveal little correlation between peak discharge and the mean deposition rate for a flood event (Table 2 ). However, the study period only covers a limited range of flood discharges (17-26 m 3 s" 1 ), and there is some evidence of a decrease in the mean deposition amount and in the variability of the values recorded along the transect (as demonstrated by the standard deviation of deposition values) through the winter season (October-April) ( Table 2 ) which may represent an exhaustion of sediment supply and thus reduced suspended sediment concentrations.
Although the temporal variability of deposition rates (Table 1) is greatest near the channel, the relative variability in overbank deposition, as evidenced by the coefficient of variation values, is fairly consistent across the flood plain. Coefficient of variation values generally range from 80 to 100% (Table 1 ). The magnitude of these values is influenced by the number of occasions a site is inundated. Inundation frequency is determined by local elevation, but generally it decreases with increasing distance from the channel. Notable inter-event variability in deposition is apparent close to the channel (Table 1) . For example, a coefficient of variation (cv) of 130% is recorded at 1 m from the channel, in the downstream breach, and at 2.5 m, on the levee, the coefficient of variation is 107%. In contrast, the distinct depression behind the levee (5 m), sheltered by a fallen tree trunk, receives near constant deposition (cv = 33%) during individual events (Table 1) . The greatest variability is, however, associated with the flat and elevated sections of flood plain (cv =166 and 140% at 80 and 140 m, respectively). Since deposition rates are generally low, this probably reflects the potential for scour remobilization of previously deposited sediment during larger magnitude events and deposition from shallow inundation during smaller discharge events. Open depressions record variable coefficient of variation values associated with the relative amounts of through flow and reflecting the ponding of water at such localities which is generally dictated by discharge magnitude (Table 1) .
Lateral variation in the particle size characteristics of overbank deposits
The ultimate particle size distributions of sediment collected by the sediment traps during individual floods were characterized using the Folk & Ward (1957) parameters. The means and standard deviations of the parameters were plotted in relation to the distance across the flood plain in Fig. 4 to demonstrate the magnitude of both inter-site and inter-event variability in the particle size characteristics of deposited sediment. Walling & Woodward (1992) have demonstrated that composite particles or floes are an important component of suspended sediment transport in Devon rivers such as the River Culm and that the in situ or effective size distribution of suspended sediment may differ significantly from the ultimate size distribution of the individual deposited particles. However, at present, it is difficult to link directly the effective grain size characteristics of transported and deposited sediment because of, firstly, the difficulties associated with the in situ measurement of effective particle size of transported sediment (Phillips & Walling, 1995) and, secondly, the fact that evidence of the original form and size of the floes is lost upon deposition. Consequently, the modelling of sediment deposited in overbank environments is commonly restricted to ultimate particle size distributions. Figure 4 indicates that the coarsest (primarily sand-sized) particles are generally deposited within a few metres of the channel on the levee crest and backslope (2.5 m from channel). There is little sorting near to the channel (Fig. 4(b) ). Although highly variable, there is a tendency towards coarse skewness (Fig. 4(d) ), particularly in the breach (1 m). This reflects the preferential dumping of coarser particles immediately adjacent to the channel. However, crevasse splays and sand chutes are rare along the Culm. Finer material is carried further across the flood plain. There is a slight decrease in mean particle size within 100 m of the channel (Fig. 4(a) ), represented by a decrease in the sand content with distance from the channel (Fig. 4(c) ).
The decline in the mean particle size (Fig. 4(a) ), <63 um content (Fig. 4(c) ) and, in particular, sorting (Fig. 4(b) ), of the deposited sediment with distance from the channel is, however, not as marked as has been reported for other lowland rivers 
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(cf. Marriott, 1992) . The deposition of coarse material is generally restricted to within a few metres of the channel. The hydraulic conditions on the levee backslope are characterized by slightly less energy and the sediment deposited is consequently often slightly finer. Notable deposition of fine material also occurs in the slackwater in the lee of obstacles, for instance at 5 m (Fig. 4(a) and (c) ).
Across the main area of flood plain, mean particle size decreases (Fig. 4(a) ), sorting increases (Fig. 4(b) ), and skewness departs only slightly from symmetrical (Fig. 4(d) ), with distance from the channel. Advective transfer promotes a certain degree of hydraulic sorting of the size distribution of suspended and, consequently, deposited sediment across this portion of the flood plain. However, the hydrological conditions of inundating flood waters may be markedly influenced by microtopography. The flat areas of the flood plain, for instance between 30-80 m, are finely skewed, whilst rises (130 m) and the linear depression (70 m) display slight coarse skewness (Fig. 4(d) ).
There is a notable increase in mean particle size (Fig. 4(a) ), in particular of the >63 urn content (Fig. 4(c) ), of sediment deposited towards the rear of the flood plain transect. For instance some sand is recorded around 120-130 m from the channel (Fig. 4(f) ). Both skewness and kurtosis also display greatest variability at 120 m from the channel (Fig. 4(d) and (e)). As with the trends for deposition rate, such irregularities in particle size occur due to microtopography. As these trends cannot relate to large flood events for the Culm (the maximum flood encountered during the study period being 27 m 3 s" 1 ), they are most likely due to the close proximity of ditches which feed secondary flow routes on the flood plain. At such localities, coarser particle fractions, notably some sand and fine gravel, may be washed onto and deposited on the flood plain at some distance from the channel.
Attempts to derive meaningful distance-decay functions from the particle size parameters are hindered, firstly, by the inter-event variability in particle size characteristics and, secondly, by local factors such as microtopography and the proximity of ditches. Thirdly, the measurement of ultimate particle size takes no account of the original presence of floes.
Temporal variation in the particle size composition of deposited sediment Inter-event variability in mean particle size, as revealed by plots of the standard deviation, remains greatest on, and adjacent to, the levee (Fig. 4(a) ). The sand content of samples collected immediately adjacent to the channel ranges from 91% to 39% (for similar flood peaks of 27 and 26 m 3 s 4 respectively) (Fig. 4(c) ). The siltclay percentage of 40% is similar to the composition of fine-grained in-channel benches and the bench deposits on the point bars upstream. These in-channel benches are often semi-mobile during a storm event and the temporary stabilisation and removal of these features between storm events often result in extremely variable inter-event deposition rates in breaches.
With the exception of localized deviations, the variability in particle size parameters appears to be fairly consistent across the flood plain. The most notable exception is the increased inter-event variability in all parameters (Fig. 4(a)-(f) ) which occurs at 120 m in an open depression fed by a ditch immediately upstream. Because of the lack of large magnitude events (>30 m 3 s" 1 ), the data set is insufficient to indicate which flood magnitudes promote the transport of coarse material onto the flood plain. However, existing evidence suggests that finer material is deposited during smaller events (<20 m 3 s" 1 at the upstream gauging station), whereas for events in excess of 25 m 3 s" 1 coarser material may be found (Simm, 1993) . Small magnitude flood events (<20 m 3 s" 1 ) display a slight increase in sorting, whereas moderately-sized events (up to 27 m 3 s" 1 ) show a slight decrease. This implies that the mode of inundation, whether by breach flow or overbank spillage, may be important. In contrast, in-channel suspended sediment displays an increase in the percentage of clay and silt particles with increasing discharge (Walling & Moorehead, 1989) . This reflects conveyance losses on the flood plain due to preferential deposition of coarser particles. Sediment exhaustion effects during winter may also affect the sediment load and its particle size characteristics. In addition, in-channel suspended sediment also becomes finer as a storm proceeds.
Lithofacies reconstruction
The distinguishing of different lithofacies environments, related to the hydraulic and sedimentological dynamics of floodwater inundation, on the flood plain of a suspension load-dominated river, is hindered by the predominantly fine calibre of the deposited sediment and the spatial variability in particle size parameters of the deposited sediment. This results in much overlap in the particle size characteristics (cf. Table 4 ). Despite the difficulties of relating the ultimate particle size of deposited sediment to the effective or in situ distributions of transported sediment, significant trends can be identified in the deposited sediment by studying the coarsest fractions, because only the finest particles are prone to flocculation. C-M Passega diagrams (Passega, 1977) (Fig. 5) can be used to differentiate the deposited sediment into distinct sub-facies based on microtopographical units. The most distinct sub-facies are associated with breaches and the levee crest (Fig. 5) .
The integration of the evidence from the range of particle size parameters measured (Fig. 4, Tables 3 and 4) can determine further characteristics of sub-facies. Range of x (phi) 4.6-5.6 5.2-6.4 5.6-6.8 5.5-6.8 6.0-6.7 5.5-6.8 Sorting (phi) 2.4-2.7 2.3-2.7 2.0-2.8 2.3-2.7 1.8-2.4 2.2-2.8 Breaches (for instance, at 1 m distance along the transect) are generally identifiable by their coarse mean (Table 3) , high sand content (typically about 40%) (Fig. 4(c) and Table 3 ), poor sorting and kurtosis (Table 4) , whilst skewness is highly variable, ranging from coarse to fine skewed (Fig. 4(d) ). Levee deposits (at 2.5 m) are also distinguishable by their coarse mean (Fig. 4(a) ) and near-symmetrical skewness (Fig. 4(d) ). However, sites adjacent to the channel are susceptible to great variability (Fig. 4) . In Table 3 , the number of samples analysed is a reflection of the number of inundation events at a particular point on the flood plain; for instance, the flat was only inundated on one occasion.
Internal breaches (for instance, at 50 m) and linear depressions (at 70 m) are characterized by similar values of mean particle size (Fig. 4(a) , Table 3 ) and skewness ( Fig. 4(d) ), but by contrasting values of arithmetic sorting. This distinction may be due to the fact that the long, straight flow routes of anthropogenic origin permit stronger flows and consequently larger particles to be deposited, whilst internal breaches are often irregular, thereby promoting more passive transfer of floodwaters. For flat areas, the mean particle size (Fig. 4(a) ) and skewness (Fig. 4(d) ) (ranging from coarse skewed to near-symmetrical) values are highly variable. Kurtosis (Fig. 4(e) ) is restricted (Table 4 ), but the range increases for finer means. In comparison, at this site, deposits on rises have a slightly coarser mean (Table 3) , possibly due to the proximity of a secondary flow route fed by a ditch.
CONCLUSIONS
The amounts of overbank fine sediment deposited along the transect during the study period range from about 2250 g m 2 year" 1 (c. 2.2 mm year 4 ) on and near the levee to approximately 85 g m" 2 year 1 (c. 0.1 mm year" 1 ) at the typical limit of annual flood inundation (150 m) at this site. These data show that the decline in deposition rates and the increase in the magnitude of the < 63 um fraction generally mirror both the decrease in floodwater velocities with distance from the channel and the frequency of inundation of a site, which is related to microtopographic elevation and to discharge magnitude. However, the general exponential relationship between the deposition rate and particle size, reflecting the dominance of advective transfer of sediment across the flood plain, is not as marked as in other lowland rivers (cf. Hughes & Lewin, 1982; Marriott, 1992) , and crevasse splays are rarer. This is because the suspended sediment load of the River Culm is easily transferred over shallow levees by inundating floodwaters and is thus more uniformly distributed across the flood plain. Local microtopographical factors and hydrological conditions often control deposition trends. The local incursion of floodwaters onto the flood plain via ditches and secondary flow routes are particularly important for increasing the frequency and spatial coverage of inundation, transferring sediment-charged floodwaters containing coarser particles, and promoting recession pondage and thus deposition in low-lying flood basins.
The coarsest material deposited and greatest inter-event variability in particle size distributions occurs within a few metres of the channel, especially where a finegrained bench or a breach flanks the channel. Similar trends may be seen with mean particle size, the > 63 um content, arithmetic sorting and skewness of the deposited sediment. Notable variation in these parameters occurs at the distal edge of the flood plain associated with the close proximity of ditches traversing the flood plain. There also appears to be a general reduction in mean deposition rates for a given flood event through the winter field season, which may possibly be the result of a sediment dilution effect in the catchment.
Deposition rate and particle size parameters are thus inextricably interlinked to each other and to the hydrological conditions during inundation and the microtopography of the flood plain. However, a cautious approach must be taken when modelling the link between sediment transfer dynamics across the flood plain and depositional trends because of, firstly, the existence of composite particles. Secondly, the limitations of a single transect in attempting to distinguish general trends from the influence of local factors must be recognized. This is reflected in the lack of provision in many models for direct transfer (as opposed to advective transfer) of sediment-charged flood waters locally onto the flood plain by backponding from ditches and breach flow.
